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1 References to the bibliography at the end of the paper will be in brackets. 2 We shall use these terms as follows. A seminormed real vector space is a vector space over the field of all real numbers together with a real non-negative single-valued function ||aj|, called the "norm of a," satisfying (i) ||Xa|| = |x| ||a||, and (ii) |U| =0 if and only if a-0. A normed real vector space satisfies in addition (iii) ||a||+||&|| ^|p+&||. A real vector lattice is a vector space over the field of all real numbers which is also a lattice [2, p. 16 ] with respect to a partial ordering relation "^" such that (i) a>b and X^O implies \a^\b, and (ii) a^b implies a+c^b+cfor every c. A (semi)normed real vector lattice is a real vector lattice which is also a (semi)normed real vector space; it is complete if evey fundamental sequence has a limit. A complete normed real vector space is usually called a (real) Banach space. 3 The notation CfO, l] (sometimes simply C) is currently used to designate the space described in the concluding sentence of the preceding paragraph.
1. The three betweenness relations. We shall be interested in the following relations:
(ak) L = (ûnè)U(jnc) = i = (ûUj)n(w <o, to which we shall refer as R A (algebraic betweenness), RM (metric betweenness), and RL (lattice betweenness). The relation RA applies to a real vector space, RM to a semimetric space, and RL to a lattice. Our purpose is to find those systems to which each two of these three relations apply and have the same meaning. PROOF. It is well known that a vector lattice is distributive [2, p. 108] , and hence by Lemma 2 it will suffice to show that aC\c^bSa^Jc is a consequence of (a b c) A . We have the equations
Note that (a-c)U0^X((a-c)U0), sinceX^l; and thatX((a-c)U0) =X(a-c)U0^X(a-c), since X^O. Hence (aUc)-ô^O, that is, a^Jc ^ b. The other inequality is dual. 3. Coincident metric and lattice betweenness. Our definition of lattice betweenness arose as a generalization of the metric betweenness of a metric lattice [2, p. 41 ; 5, 9] . We shall show in this section that, conversely, a semimetric space which is also a lattice has identical lattice and metric betweenness relations only if it is a metric lattice. 4 We apply this result to give a characterization of (L)-spaces in terms of betweenness relations. 5 Let us consider a semimetric space M with distance function S (a, b) which is also a lattice and in which lattice betweenness and metric betweenness coincide. PROOF. This is clear from Lemma 8.1 of [7] . Subtracting these equations we see that
It follows that the relations stated in the lemma hold. PROOF. Consider elements a, 6, c£ilf with a = ô. By Lemma 6 we have 5(aUc,ôUc) = 5(aUiU^ôUc) = 5(a, a P (6 U c)).
Noting that a = aP(&Uc) ^b, we find from Lemma 5 that
d(a\J c,b\J c) = 5(a, 6) -0(6, aC\{b\J c)).
Using Lemmas 7 and 6 we have
5(a UcJUc) = ô(a, b) -«(6, W(ÛH c))
= «(a, 6) -ô(a p c, Ô p a p <o.
Since #^&, this proves the lemma. for every a,bÇ^M such that a^b. Hence consider elements a, bÇ:M for which a^b. Lemma 8 yields the equation (2) ô(a Ua*,JU a*) + B(a P a*, b P a*) = 5(a, 6).
Since aVJa*^&VJa*^a*, and dually, Lemma 5 yields the following equations d(a U a*, a*) -Ô(î U a*, a*) = ô(a UÛ*,JU a*), Ô(a*, 6 H a*) -ô(a*, a P a*) = à (a P a*, 6 Pi a*).
Adding these equations and using the equation (2) PROOF. This is clear from Lemmas 5-9, Remarks 2 and 3, and Theorem 10.1 of [7] .
We also have a specialization of Theorem 2.
THEOREM 3. A complete seminormed real vector lattice S is equivalent to an (L)-space if and only if lattice and metric betweenness coincide in S.
PROOF. Let 5 be a complete seminormed real vector lattice in which lattice and metric betweenness coincide. By Theorem 2, Lemma 6, and Lemma 10, S is a complete normed real vector lattice satisfying the conditions, 4. Coincident lattice and algebraic betweenness. We include the following theorem for the sake of completeness. THEOREM 
If S is a real vector lattice, then lattice betweenness and algebraic betweenness coincide in S if and only if the dimension of S (as a vector space) is one.
PROOF. We need only show that (a b c) L~^( a b C)A for every a> b, CÇLS implies that S is one-dimensional. It is easy to verify that RA has the fundamental transitivity tz [7] . By Theorem 9.7 of [7] every pair of elements of S are comparable by "jg:." If, then, there were two linearly independent elements a, 6 £5, we should have (by symmetry) a>b>0 or a>0>b; and hence [7 
